Isolation and bioactivities of a non-sericin component from cocoon shell silk sericin of the silkworm Bombyx mori.
The cocoon shell of the silkworm Bombyx mori consists of silk fibroin fiber (70%) surrounded by a sericin layer made up of sericin (25%) and non-sericin (5%) components. The non-sericin component which consists of carbohydrate, salt, wax, flavonoids and derivatives is often overlooked in applied research into sericin and its hydrolysate. Here, sericin and non-sericin compounds were obtained from the sericin layer of five types of cocoon shell by means of degumming in water followed by extraction and separation in ethanol. These ethanol extracts were found to mainly contain flavonoids and free amino acids possessing scavenging activities of the 2,2-diphenyl -1-picrylhydrazyl (DPPH) free radical and inhibiting activities of tyrosinase, which were much greater than the corresponding activities of the purified sericin proteins. The extracts also strongly inhibited α-glucosidase while the sericins had no such activity. In particular, the inhibitory activities of the ethanol extract of Daizo cocoons were much greater than those of the other cocoons. The IC(50) values of the Daizo cocoons for DPPH free radicals, tyrosinase, and α-glucosidase were 170, 27, and 110 μg mL(-1), respectively. The bioactivities of the non-sericin component were much higher than the activity of sericin alone. In addition, the in vivo test showed preliminarily that the administration of the non-sericin component had effectively resistant activity against streptozocin (STZ) oxidation and that of the purified sericin could also evidently decrease the induction ratio of diabetic mice induced by STZ. Therefore, ethanol extract protocols of the sericin layer of cocoon shells provide a novel stock which, together with sericin protein, has potential uses in functional food, biotechnological and medical applications.